STRUCTURE OF CURRENT LEADS
Current leads are technologically divided into three parts: "warm" terminal, nitrogen, and helium. The warm terminal has a channel for the flow of deionized water serving for heat removal in the case of overheating of the terminal and for heating in the case of extreme cooling of the terminal. On the cool end of the nitrogen section, a rigid copper tank is fixed by a steel cowling on which an HTSC insertion is mounted. In order to cool the nitrogen section, a plate heat exchanger is placed (cooled by the evaporating nitrogen flow from the tank) between the "warm" ter minal and the nitrogen tank. One end of the HTSC insertion in the working state is cooled to nitrogen temperature, while the other one is cooled to helium temperature by two phase helium flow propagating through LTSC. The helium flow exits the cryostat and is measured by a detector. The nitrogen flow from a current lead is measured by a rotameter.
High temperature superconducting current leads are shown in Fig. 1 . Structurally, the current leads consist of the following main components: (1) a water cooled warm copper terminal, on which commutating copper plates are fixed by bolted and soldered joints; (2) a plated heat exchanger for the nitrogen vapor cooling of a current lead section going from a tank with liquid nitrogen to the warm terminal; (3) a nitro gen tank with input and output pipes; (4) a hollow cylindrical cartridge with 40 Bi2223 HTSC bands put in grooves; (5) a copper bus with pipe cable put into the LTSC channel for connecting the current lead to the magnet; and (6) an insulator with electric strength 2 kV.
PROTECTION FROM TRANSITION TO NORMAL STATE
One special feature of priority protection of the current leads used to prevent transitions from super conducting state is a voltage drop applied along the whole HTSC insertion. On the whole, three circuits are used for protection: two on the current leads and one bridge scheme of magnet protection. A logical scheme of protection is shown in Fig. 2 .
The bridge scheme of the magnet works in the clas sic way: two magnet windings serve as arms of the bridge. Before the magnet is cooled, the bridge arms are balanced. When the superconducting state is bro ken, the equilibrium of the bridge is disturbed, which triggers the mechanism to almost the immediate extraction of power from the magnet and the source stop, which all happens in less than 200 ms.
One special feature of protection of the HTSC insertion is using a voltage drop along the whole inser tion: in the top part, a voltage drop reaching 3 mV in 2 s is permitted, while in the bottom part it is up to 100 mV. No. 5 2014
